We use two independent methods to reduce the data of the surveys made with RATAN-600 radio telescope at 7.6 cm in 1988-1999 at the declination of the SS433 source. We also reprocess the data of the "Cold" survey (1980)(1981). The resulting RCR (RATAN COLD REFINED) catalog contains the right ascensions and fluxes of objects identified with those of the NVSS catalog in the right-ascension interval 7 h ≤ R.A. < 17 h . We obtain the spectra of the radio sources and determine their spectral indices at 3.94 and 0.5 GHz. The spectra are based on the data from all known catalogs available from the CATS, Vizier, and NED databases, and the flux estimates inferred from the maps of the VLSS and GB6 surveys.
After the publication of the NVSS and FIRST catalogs (1.4 GHz, VLA) [5, 6 ] the objects of the RC catalog were compared with the objects of the former two catalogs and 20-25% of RC objects proved to be impossible to cross identify with NVSS objects [7] .
Several additional observation sets were carried out from 1987 through 1999 at the Northern sector of RATAN-600 in order to refine the RC catalog and, in particular, the fluxes and coordinates of its sources. The observations, like earlier, were made at the declination of SS433. The declination varied from cycle to cycle because of precession. However, these variations proved to be too small to allow the declinations of RCR objects to be found with sufficient accuracy. The results of the reduction of these observations in the right-ascension interval 2 h ≤ R.A. < 7 h and 17 h ≤ R.A. < 22 h can be found in our earlier paper [8] .
In this paper we report the results of the reduction of the 7.6-cm observations made in [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] in the right-ascension band 7 h ≤ R.A. < 17 h . In addition, we also report the results of our rereduction of the records obtained in the "Cold" experiment in 1980.
We uses NVSS objects to calibrate the right ascensions. We also used the declinations of sources from NVSS catalog.
Almost the entire observed region has been studied with a VLA with a resolution of 5.4 ′′ (the FIRST catalog, 8 h 11 m ≤ R.A. < 16 h 26 m ), and the results of these observations allowed us to refine the structure of the radio sources.
We report the list of objects (the RCR catalog) found within the right-ascension band mentioned above and identified with NVSS objects [5] . We separately discuss the reliability of the identification of our objects with the objects of the NVSS catalog and the statistical conclusions based on the rereduced RC catalog. We pay special attention to objects with peculiar spectra and to objects with fluxes known only at two frequencies: 1.4 GHz (NVSS) and 3.94 GHz (RCR).
REDUCTION OF OBSERVATIONAL

DATA
The shape of the RATAN-600 beam pattern differs substantially from that of a paraboloid antenna [9] [10] [11] [12] [13] . The width of the horizontal section of the beam extends with the distance in declination from the beams center. Therefore we used two different methods for data reduction, which differed mostly by the substraction of the background on averaged scans.
We computed the background with a 80 and 20-s "smoothing window" in the first and second methods, respectively. We chose the "smoothing window" based on the computed HP BW (∆Dec) dependences, which were tested experimentally [13, 14] After substraction the background level we extracted the sources from averaged scans by applying Gaussian analysis. We performed R.A. calibration using strong sources and data of the NVSS catalog. For each identified source we computed its R.A. coordinates, antenna temperature (T a ), and the halfwidth of the Gaussian (HP BW i ). In addition in the first method we drew the "zero" line within the given object before fitting the Gaussian.
First Method
One-dimensional averaged scans are superpositions of all sources that have crossed different horizontal sections of the beam pattern, and therefore to discriminate and identify these sources more reliably we simulated the survey using NVSS images [5, 15] We then compared the normalized simulated scans with real 7.6 cm-records after the substraction of the 80-s background. When reducing the data for each observation set we used the ∆Dec values of the NVSS sources located within the Dec 0 ± 1 • band and the HP BW (∆Dec) dependences. We also computed the pattern factor k DN (∆Dec) and the product F 1.4 × k DN (∆Dec), where F 1.4 is the source flux at 1.4 GHz. We computed HP BW (∆Dec) and k DN (∆Dec) using the algorithms published by Majorova [12] Figure 1 . Normalized real averaged records of the RCR survey at 7.6 cm (the curves 1) and normalized simulated scans of the same sky areas based on NVSS images (the curves 2). The scans in Figs. 1a and 1b are normalized to the level of the signal from the sources 082056+045417 and 114520+045526, respectively.
The y-axis is in relative units and the x-axis gives the right ascension.
to find the fluxes of the sources. The product For further analysis we selected from the list of NVSS sources located within the Dec 0 ± 1 • band those that satisfied the condition
Our subsequent investigation showed that no sources with The sensitivity varied from cycle to cycle and therefore the minimum (threshold) product also differed from cycle to cycle.
In the first method we computed the source fluxes F 1 by the following formula:
where k is the Boltzmann constant and S ef f is the effective area of the radio telescope.
We found the coefficient A individually for each observation set using the technique described by Majorova and Bursov [14] . To this end, we selected sufficiently strong sources with steep spectra and known spectral indices, com-5 puted their fluxes at 7.6 cm, and determined from the real scans the antenna temperatures of theses sources for each observation set. We then constructed the dependences F/T a (∆Dec), that we fitted by the appropriate approximating curves using the least squares method. The coefficient A is equal to the value of the approximating curve at ∆Dec = 0 for the observation set considered.
We computed the pattern factor k DN in accordance with the ∆Dec of the source. In our computations we took into account the offset of the primary horn along the focal line of the secondary mirror in the observation set considered.
We then averaged the inferred fluxes over all observation sets. We list the fluxes F 1 and right ascensions R.A. 1 with their errors in the Table. Note that part of the sources could be found 
Second Method
After substraction the 20-s background using the second method we applied Gaussian analysis to find the positions of the radio sources on the scan (R.A.), their antenna temperatures, and halfwidths. We then used the antenna temperatures to compute the fluxes F 2 of the radio sources by the following formula:
where k ef f is the factor that takes into account the effective area of the antenna and k i is the correcting factor to correct for the differences between the calibrations and small differences between the effective antenna areas during different observation sets. We determined k i from the sources with well-known spectra found within the survey band. The k i factors lied in the 1.1-1.5
interval depending on the year of observation.
The k ef f factor was equal to 3.5. We computed the pattern factor for each radio source with the transversal offset of the primary feed along the focal line of the secondary mirror and the vertical distance of the radio object from the central section of the beam pattern taken into account in accordance with the algorithms described by Majorova [12] .
Our significance criterion is based on the presence of the object on the scans of more than two observation sets. Prior to identification of objects we smoothed the scans by applying the com- Table) .
In this method of data reduction the noise root-mean-squared error in records is somewhat lower than in the first method. This is due, first, to smoothing of records by the beam and, second, to "trimming" of noise after the subtraction of the 20-s background.
CATALOG OF RADIO SOURCES AT 7.6 CM
The inferred 7.6 cm fluxes and right ascensions of the sources are given in the catalog whose fragment we list in the Table. Column 1 gives the J2000.0 coordinates of the sources according to the NVSS catalog; columns 2 and 3, the right-ascension differences of the objects between the NVSS coordinates and our estimates ∆RA 1 (the first method proposed by Majorova) and ∆RA 2 (the second method proposed by Soboleva and Temirova); columns 4
and 5, the fluxes with the corresponding errors: When constructing the spectra we also used, in addition to the available data from known catalogs, the flux estimates obtained by O. P. Zhelenkova based on the maps of the VLSS (74 MHz)
[24] and GB6 (4850 MHz) [25] surveys. These estimates were obtained for the objects of our list missing from the VLSS and GB6 catalogs, because they had fluxes below the 5σ level (here σ is the r.m.s. error of noise for the given map).
We extracted objects with fluxes 3σ ≤ F < 5σ, that are marked by letters V and G in column 8 of the Table. Furthermore, we also marked the sources with spectral peculiarities (hill, GPS ( Table. A fragment of the RCR catalog at 7.6 cm in the right-ascension The # sign in column 10 indicates the objects with flux data available only from two catalogs NVSS and RCR (RC). Part of these objects have flux estimates based on the VLSS and GB6 maps. We computed the NVSS minus RCR rightascension differences ∆RA 1 , ∆RA 2 for the sources and constructed the corresponding histograms for the first and second methods of data reduction and for the averaged ∆RA mean . We present these histograms in Fig. 3 .
Figures 3a-3c show the histograms of the
A. mean right-ascension differences, where,
In addition, we estimated the mean ∆RA averaged over the entire sample of sources and the two methods of data reduction. The mean ∆RA values averaged over the entire sample are equal to:
∆RA 2 = (0.29 ± 1.08) s, and
For the sources with well-studied spectra and known fluxes at several frequencies we determined the expected 3.94-GHz fluxes F sp and computed the ratios F sp /F 1 , F sp /F 2 and F sp /F mean , where F 1 , F 2 и F mean are the fluxes of the RCR sources found using the first and second methods and the average of the two estimates. Figure 4 represents the corresponding distributions: 4a the histogram of the F sp /F 1 ratios; 4b the histogram of the F sp /F 2 ratio, and 4c the histogram of the F sp /F mean ratio, where
The median values of the histograms in Fig. 4 In fig. 5 we present the sum (5a) and difference (5b) of the averaged scans inferred from two groups of 11-h records made in 1994. Weak (about 8%) "negative sources" indicate the measurements accuracy of the objects fluxes. We used this technic in the second method of data reduction.
SPECTRAL INDICES OF THE RCR CATALOG RADIO SOURCES
In this section we analyze the spectral indices of the radio sources at 3.94 GHz (α 3.94 ). To this end, we subdivide all RCR sources into three groups.
The first group consists of the sources with known fluxes from other catalogs.
The second group consists of bright sources known from other catalogs and with well-studied spectra with fluxes known at several frequencies.
We used the objects of this group to check the reliability of the right ascensions and fluxes find- In our subsequent computations of the spectra we used the VLSS map based flux estimates with caution. We used these data primarily in cases 13 where they were consistent with the data of other catalogs. In cases where VLSS data were inconsistent with the data of the TXS catalog we preferred the latter or approximated the spectrum by a linear relation. In addition, we also constructed the histograms of the spectral indices of objects with the antenna temperatures on the averaged scans obeying the conditions T a ≥ 5σ (Fig. 8a ) and 3σ ≤ T a < 5σ (Fig. 8b) . In the Table the latter sources are marked by asterisks.
It follows from the histograms shown in the figures that most of the objects of the RCR catalog with well-known fluxes at many frequencies have standard power-law spectra with spectral indices in the interval −1.12 < α 3.94 < −0.5.
The distributions of spectral indices in Fig. 7a exhibit three well-defined maxima and those shown in Figs. 6, 7b, and 8a two maxima, that are indicative of the presence of two or more radio sources populations among the objects of our list. (7a) for all sources of the RCR catalog; (7b) for the sources of the first group with flux data available at two or more frequencies, and (7c) for the sources of the third group with fluxes known only at two frequencies. spicuous maximum is at α 3.94max ∼ +0.50.
Objects with antenna temperatures T a ≥ 5σ (Fig. 8a ) exhibit a more conspicuous second maximum in the distribution of spectral indices than the objects of the first group. Their distribution is more like that of the objects of the second group i.e., objects with well-studied spectra.
There is also a considerable similarity between the distributions of the spectral indices of objects with antenna temperatures 3σ ≤ T a < 5σ and objects of the third group, for that the spectral data are known only at two frequencies. Such a similarity is quite natural. The lower the sensitivity threshold (3σ) is, the fainter sources we extract from the records. However, in this case we also face a higher risk of extracting artifacts.
The sample of sources that we extracted at the 3σ-5σ level intersects only partially with the sample of objects of the third group. It contains more objects with steep spectra (α 3.94 < −0.75) than the sample of objects of the third group, whereas the spectral distributions are almost the same in the α 3.94 ≥ 0 interval. Number of faint objects with flat or inverse spectra is easy to explain by examining Fig. 11 , that demonstrate the changes in the expected Figure 14 . Examples of spectra with the steepness increasing at low frequencies. and blackbody spectrum objects).
The 3σ level in the central band is close to 10 mJy, and, starting with a certain integration time, it is virtually independent of further integration due to the saturation effect. We can therefore expect that at this detection level all NVSS objects with fluxes F 1.4 > 20 mJy and with spectral indices α > 0 crossing the central section of our survey can be detected and must have been occurred in the RCR catalog.
We determined the completeness of our catalog from the ratio of the number of objects of the RCR catalog in the given declination interval Dec 0 ± ∆Dec to the number of sources of the NVSS catalog in the same band for several flux intervals of NVSS objects: F 1.4 < 20 mJy (curve 1 in Fig. 12 ), 20 mJy≤ F 1.4 ≤ 100 mJy (curve 2 in jects down to 70% (F 1.4 ≥ 100 mJy), 37% (20 mJy < F 1.4 <100 mJy), and 6% (F 1.4 ≤ 20 mJy), respectively.
SPECTRA OF THE RCR CATALOG RADIO SOURCES
We make it clear from the start that we cannot report the spectra of all radio sources of our list in this paper. We will publish them in a special report and at the http://www.sao.ru/hq/len web page. Here we classify the spectra obtained and discuss the 20 most important spectra. Below we present examples of spectra.
Some of the spectra exhibit a sharp maximum in the frequency interval considered. In our Catalog we mark the sources with such spectra as hill, HFP, or GPS (column 8).
Most of the NVSS objects in the RCR catalog with fluxes known at many frequencies have standard power-law spectra with spectral indices in the interval −1.12 < α 3.94 < −0.5. These spectra can be fitted quite well by linear relations.
About 20% of the sources have power-law spectra that become steeper at high frequencies (Fig. 13) . Such spectra are usually interpreted as a result of energy loss by energetic relativistic electrons via radiative cooling.
About 10% of objects have spectra that become flatter at high frequencies (Fig. 14) . For most of these objects fluxes are known only at three frequencies: 0.74 GHz (VLSS), 1.4 GHz (NVSS), and 3.94 GHz (RCR); 0.74 GHz fluxes are often just estimates based on the maps of the VLSS survey. The spectra of such sources are believed to be a result of the superposition of a common power-law spectrum from extended components of the radio source with the spectrum from small angular size features (jets emerging from the nucleus) with synchrotron self absorption by relativistic electrons at higher frequencies. In principle, extended components may have different spectra (e.g., steep plus flat), however, they usually have similar spectra and this is unlikely.
We pointed out above that most of the objects have power-law spectra with α 3.94 /α 0.5 = 1.
In Fig. 15 , where we plot spectral indices α 3.94 versus α 0.5 , these sources lie along the α 3.94 /α 0.5
line. There are a total of about 160 sources with linear spectra; about 70 sources with spectra that become steeper at high frequencies, and about 25 sources with spectra that become steeper at low frequencies. In the domain of negative spectral indices in Fig. 15 We analyzed the reliability of the results obtained. We demonstrated that use of two different methods of data reduction yields more accurate results both for the right ascensions and fluxes of the sources. We therefore believe that the technique of independent reduction of observational data has proved to be successful.
Note in conclusion that the study of spectral indices at centimeter-wave frequencies is closely linked to the problem of eliminating selection effects. For such studies, i.e., for the complete analysis of the spectra of objects in deep 3 We did not determine the declinations of the sources but adopted them from the NVSS catalog.
decimeter-wave sky surveys (NVSS [5], FIRST
[29]), the sensitivity at centimeter-wave frequencies should be one to two orders of magnitude higher than the sensitivity of decimeter-wave surveys, i.e., at the level of or better than several tens of µJy. So far, such a high sensitivity at centimeter-wave frequencies could have been achieved only within small sky areas.
The aim of sky surveys made with RATAN-600 radio telescope [2, 17] is to obtain more comprehensive information about the spectral indices of decimeter-wave sources. These surveys serve as an intermediate link between deep VLA surveys and low-sensitivity all-sky surveys. The main and very important conclusion of such surveys is that we found no objects within the right ascension interval considered at least at the 10-15 mJy level that had not been previously included into decimeter-wave catalogs.
Ninety per cent of the RCR sources identified with NVSS objects and having fluxes F 1.4 ≥ 100 mJy lie in the ∆Dec = ±6 ′ band of the survey.
In the same band 72% and 16% of the sources were identified with NVSS objects with fluxes 20 mJy < F 1.4 <100 mJy and F 1.4 ≤ 20 mJy, respectively. In the broader band ∆Dec = ±20 ′ the number of sources identified with NVSS objects decreases down to 70%, 37%, and 6%, respectively.
Thus so far for the small population of NVSS objects all the centimeter-wave surveys including "Cold" and RZF provide the data mostly for ob- 
